Introduction
Infertility is a concern for both men and women. In all, 56% of infertile couples in developed countries seek medically assisted reproductive technology treatment to conceive (1) and male factor infertility is the main or contributing cause in around 40% of all cases (2) . Male factor infertility is a widespread international problem. In Denmark, approximately one in ten children are born after fertility treatment, including 5% after assisted reproductive technology treatment.
Fertility treatment is associated with asymmetry in relation to gender. Women bear the burden of treatment given that they have to undergo the majority of the medical investigations and procedures. The role of the man is often reduced to providing a semen sample when required. This is generally the case, even when male factor infertility has been identified as the major cause of a couple's fertility problems (3) . Even though men have gained more opportunities to be involved with their children's delivery and upbringing, pregnancy, delivery and breastfeeding are still feminine issues and the majority of the childrearing is often considered the woman's responsibility (4) .
Infertility is recognized as a serious life crisis. There is evidence that the psychological effects of infertility are similar to those of cancer, heart disease and HIV/AIDS (5, 6) . Along with divorce and death of a loved one, adjustment to infertility is described as one of the most stressful experiences a person can undergo (7, 8) . Existing literature in the infertility field has disproportionately focused on women's experiences. However, there is increasing recognition that infertility can have a negative impact on men, and those with male factor infertility may be even more vulnerable to negative consequences (4) .
In men who perceive fatherhood as an important part of their masculinity, male factor infertility can have significant negative effects on their sense of masculinity. According to Connell's theory of masculinity (9) , this is due to the existence of different forms of masculine identities with some more valued than others. "Hegemonic masculinities" are the ideal masculinities reflecting what is culturally valued (for example, virility, heterosexuality, strength) and "subordinate masculinities" are opposite to those ideals (for example, sterility). Men who are unable to embody these ideal attributes may experience suffering and discomfort (10) . Research on men and infertility supports these claims. For example, Dooley et al. found that men may experience an assault on their male psyche if they are unable to impregnate their partner (11) . A review study showed that male factor infertility is a severe stressor among men in fertility treatment (12) .
The aim of this study was to explore how severe male factor infertility affects men's sense of masculinity, the couple's relationship, and intentions about family formation.
Material and methods
This qualitative semi-structured interview study was conducted at a public fertility clinic at Copenhagen University Hospital, Hvidovre, Denmark. All fertility treatment costs related to first pregnancy, up to a maximum of three oocyte retrievals with fresh and/or frozenthawed embryo transfers are covered by the National Health Care Service System in Denmark, except expenses for medication. Psychosocial support and services by mental health workers including psychologists are not provided at Danish public fertility clinics.
Inclusion criteria included: a) diagnosis of severe male factor infertility (defined as ≤ 1 million total motile sperm count after processing), b) planning for intracytoplasmic sperm injection (ICSI)-treatment, and c) having no children with their current partner. There were no restrictions based on educational or training level.
All participants were consecutively invited from the waiting list. A total of 15 men were initially contacted by letter and telephone to aim for Sandelowski's suggested sample size of 10 participants (13) . We assumed that some men may opt not to participate. Ten men agreed and were interviewed. Data collection was stopped and no additional recruitment was pursued after these interviews were held because data saturation had been reached. Half of the participants (n = 5) participated in the follow-up interview. Those who declined participation in the follow-up interview indicated that they did not want to participate for the following reasons: fertility treatment was too stressful, illness, or a desire to postpone the interview until after their partner became pregnant.
The interviews were performed individually given the sensitive nature of the interview.
We developed semi-structured interview guides with open-ended questions for the first and follow-up interviews. The first interview had the intention of addressing family formation intentions, expectations of fertility treatment, and thoughts regarding severe low sperm quality. The follow-up interview focused on family formation intentions, thoughts regarding severe low sperm quality and sense of masculinity, desire for information and how the clinical staff could improve their way of addressing and taking care of infertile men's needs. Findings related to expectations of fertility treatment and desires and suggestions for information and support during fertility treatment have previously been published (14) . The interview guides were constructed on the basis of previous studies about infertile couples and infertile men (2, 3, (15) (16) (17) (18) .
The interviews were held at the Fertility Clinic, Hvidovre Hospital or in the participant's own home depending on men's preferences. The interviews lasted about 47 min (range 23-80 min). The transcripts were audiotaped and anonymized when transcribed.
Transcripts were analyzed according to qualitative content analysis (19) . Interview transcripts were read carefully to develop a sense of the content. Constellations of words, sentences or paragraphs related to the aim of the study were identified and divided into meaning units and meaning units were condensed and labeled with a code. The codes were sorted into themes based on similar meaning, and attention was given to similarities and differences. Examples of condensed meaning units, codes and themes are given in Table 1 . Selected quotations are presented in the text to represent the range of views for each theme.
Ethical approval
The study followed the principles of the Declaration of Helsinki II for Medical Research. Written informed consent was obtained from all participants. Interviews were anonymized and sensitive data were kept in a separate document. The Danish Data Protection Agency approved the study (H-4-2014-FSP). According to Danish legislation, interview studies do not require permission from the Scientific Ethics Committee.
Results
Sociodemographic characteristics and reproductive history of the men are shown in Table 2 . The majority of the men reported that their fertility problems were due to male factor infertility (n = 7) as opposed to mixed male and female factor (n = 3). Almost all of the men (n = 9) reported that their first cycle of ICSI treatment did not result in a pregnancy. More men had short-term education (1-3 years of theoretical content; n = 6) than longterm education (4 or more years of theoretical training; n = 4).
We identified the following themes: "Threatened sense of masculinity", "Being the strong one: impact on the couple" and "Consideration of family building options: a chapter not willing to start".
Threatened sense of masculinity
To reproduce was considered an essential part of life and the men expressed that they felt like a failure because of their low semen quality. It bothered them a lot because they were passionate about having a baby. The participants felt less masculine because they were unable to achieve two common expectations of men: they were unable to impregnate their partner and unable to become a father. These dual failures made them feel worthless as men and threatened their sense of masculinity.
" . . . I think it affects your self-image as a man a little bit . . . One of the things you're supposed to be able to do as a man -you're supposed to be able to f-k a girl and get her pregnant, so it's nothing I am proud of." (Participant 2)
As an example, one of the men shared how good it had felt to tell his family and friends that they had conceived naturally. The participants found it extremely difficult to discover that their semen quality was very low. They viewed their low sperm count as a task that needed to be solved to achieve parenthood. The men focused on their goal of fulfilling their wish of their own family instead of the negative impact of infertility. 
Effects on the relationship
Being the strong one: impact on the couple "But I actually think I will rather adopt than something with donor semen, because with donor semen I would imagine some guy standing somewhere."
Donor semen Consideration of family building options: a chapter not willing to start The men felt it was unfair that the time was right and they had the right partner but their low semen quality obstructed their plans: ". . .then my life plan is destroyed". The men felt their fertility problems were a private matter. Although most had disclosed to someone they could trust, like their closest relatives and best friends, the men did not disclose how bad it actually was or that they were the cause of the fertility problems. It was a topic that was very difficult for the men to talk about. A few of the participants regretted disclosing to their friends and family when they had to share that their ICSI treatment had been unsuccessful.
Being the strong one: impact on the couple
The men described a desire to protect and support their partner throughout fertility treatment. This included a desire to take the blame for the fertility problem so as to relieve some of the psychosocial pressure on their partners.
". . .actually happy about it, because I know it would make my wife really sad if she knew it was her. I would rather protect her. I would rather have it on me to think about than it is on her." (Participant 2)
This allowed them to feel like the "strong one" in the relationship, and to re-build their sense of masculinity by taking care of their partner. One of the men expressed that he felt stronger than his partner, because it was harder for the woman compared with the man to go through fertility treatment. However, another man expressed that his partner was the strong one in the couple, and he was the weak one.
Before the first ICSI treatment the men felt guilty because they were the reason for the couples' infertility; however, this pattern changed after the first ICSI treatment. The men shared how the sense of blame shifted to their partners, with their partners experiencing guilt over not being able to conceive or losing a pregnancy. The men did not want their partner to feel guilty. The men felt uncertain about the cause of the failed treatment cycle. They felt it was not good for their partner to think too much about the failed treatment cycle. They felt unsure regarding the impact of stress on pregnancy chances.
". . .Maybe it was her fault, maybe it was because she worked too much and stressed too much, that's probably where it gets to be taboo for what we can talk about and what we can't talk about." (Participant 2)
One of the men said that it was more important for him that his wife was okay than they had a child.
"I would also just like to be able to be there for K [partner] ." (Participant 6)
The men shared that their partners generally wanted to talk about fertility treatment and their attempts to conceive more than them and this could lead to conflicts and discussions within the couple. One of the men said about his partner "she takes more and more", and as a consequence he became angry.
"But I really don't feel like hearing about it all the time. It stresses me out and annoys me and I feel sorry for her, and then maybe she starts crying and then I feel sorry for her because I get mad and the claws come out." (Participant 3)
Most of the men did recognize the importance of some discussion about their fertility problems. One of the men thought that it had affected their relationship in a positive way, because they had been forced to talk more about their emotions and their future in this process.
Consideration of family building options: a chapter not willing to start
To be in fertility treatment was a "huge thing" and "hard process". It came as a surprise for the men that it felt as a "sorrow" when the treatment did not succeed. The men and their partners "worked themselves through it". They had to "deal with it as it comes". One man was concerned: ". . .It'll work. It will. If it doesn't work right here and right now, it will work somewhere else. It'll work. It'll work. It HAS to." (Participant 7)
If fertility treatment would not succeed then it would be a new situation, which they only wanted to deal with if it became a reality. They imagined that it would be worse and harder if they experienced another non-successful fertility treatment. If they did not succeed then it would be "another agenda". Then they had to "change direction" and "swallow it" as one man expressed, as he thought that he would be able to have a good life also without children. But at the same time he said that it would "break him" if he could not have his own biological children. The men expressed that their future children should come from "my blood", and they wanted one who "looked like me".
Adoption and use of semen donation were other options to become fathers and create a family. The men in the study did not want to be open about adoption or use of a sperm donation. One thought it would produce some "complications and challenges" to adopt. Of those open to other family building options, most were more positive toward adoption compared with use of semen donation. They expressed that in an adoption they would be more equal in relation to the child as none of the parents would be genetically related to the child. However, another man was more open to sperm donation because it would allow their partner to have a biological child.
"I won't accept it the day I find out, because then I'll be totally shut down and then I'll be sad and mad at myself. . .at some point you get used to it." (Participant 4) One told that he in principle would accept using donor sperm, and he assessed their chances of pregnancy would be greater, but he still preferred being a biological father. Several of the men rejected the use of donor sperm, and one said that it would affect his sense of "masculinity". They had a difficult time reconciling that another man would be involved in the conception of their child and the donor would always be "standing somewhere". All of the men preferred not to think about other family building options at this stage in treatment. Pursuing adoption or use of sperm donation was seen as a different chapter in their lives, a chapter they did not want to start yet.
Discussion
The present study identified that the men felt less like a man; they felt like a failure because they were not able to fulfill one of a man's most important life goals. Not being able to impregnate a woman can be perceived as a threat to the masculine identity, closely related to stigmatization (20) . Fertility and sense of masculinity seem to be closely related and to play an important role in male identity. It is not only women whose biological capacities are related to their worth and sense of femininity, but this study suggests that men's fertility links to their sense of masculinity as well. Dolan et al. found something similar in their study, and they found that men may not express or act on their desires in the same way as women (21) . Male factor infertility is considered to be a taboo. Impotence and male factor infertility are often conflated because male factor infertility is culturally associated with impotence, loss of virility and an indication of abnormal sexual function in males (3, 22) . Dolan et al. found that men with severely low semen quality are forced to re-construct embodied notions of themselves as men (21) . Consistent with our findings, Mikkelsen et al. found that around 28.8% of 210 Danish men in fertility treatment perceived that the reduced sperm quality affected their sense of masculinity and adversely affected their sense of wellbeing (17) . However, Peronace et al. found in their longitudinal cohort study based on questionnaires that men with male factor infertility did not suffer more than men with infertility due to other causes (23) . These diverging results may be due to men responding differently regarding their emotional well-being in questionnaires compared with qualitative interviews (2) .
The men felt more comfortable sharing more generally that they were undergoing fertility treatment as a couple rather than disclosing that they were the cause of the fertility problem. Tjørnhøj-Thomsen found that sexuality and reproductive performance were linked in emotional handling of infertility, whereas separation between sexuality and fertility treatment was culturally accepted (3) .
The men in this study did not want to tell everyone about their situation. Despite trying to avoid thinking about their fertility problems, it was frequently on their minds. Babore et al. found that a lack of openness with others seemed to be a predictor of depression (24) . The men in this study tried to focus on the positive as a strategy to maintain the identity they had before the "disease" (16) . They focused on maintaining their sense of masculinity by being the protective and strong one in their relationship, Connell's theory of masculinity suggests that this may have been a way to reduce feelings of distress related to a sense of "subordinate masculinity" due to their infertility (9, 10) . Dolan et al. show that men's sense of masculinity is not static. The men redefine masculine values to face infertility as a couple. Manliness is demonstrated through attentiveness, selflessness and unity with their partners (21) . Men have been shown to build their sense of masculinity through acts of bravery (25) , which was also shown in our study. The men sacrificed their own feelings to focus on the needs of their partner (26) . Although our findings suggest that men were willing and received some benefit for being the "strong one" and supporting their partner, other studies have shown that men often feel less entitled to their own stress reactions and feel pressured to play a constantly supportive role for their partner (27, 28) .
In this study some of the men had conflicts in their relationship because of different needs during fertility treatment. Previous research found that 25% of men reported that male factor infertility had an impact on their relationship with their partner (15) . Some men in our study shared that the fertility treatment also became an opportunity to talk with their partner. Schmidt previously found that male participants believed that the fertility treatment process brought them closer to their partner in some aspects (18) . Peterson et al. found that 27.3% of men being in unsuccessful fertility treatment reported high amounts of marital benefit 5 years after treatment initiation (29) .
The men did not want their partners to feel guilty about a failed fertility treatment cycle. At the same time they were uncertain about the reason for their infertility and wondered if it could be due to their partner worrying too much, wanting the pregnancy too much or because she was stressed. Bell advocated that for some men, their infertility became so disconnected to the fertility treatment that they blamed women's stress for their condition (25) .
The men wanted to focus on becoming a biological parent before they were ready to consider other family building options. Similarly, Mikkelsen et al. found that more than half of the participants in their study who were childless would only accept biological offspring, and one-third of the men considered biological fatherhood to be crucial (17) . In the present study we found diverging attitudes towards adoption and use of donor sperm, with adoption more acceptable than sperm donation at this early stage of fertility treatment. Johansson et al. found that the difficulty and uncertainty entailed in the choice to start a family by sperm donation or adoption occupied a major part of the men's thoughts (26) . Schmidt showed that some participants wanted to discuss alternatives to fertility treatment, for example, adoption or permanent childlessness, with the doctors (18) .
Our findings indicate that the fertility staff should be sensitive when addressing these topics given that men may experience different degrees of openness to these options. Fertility staff offer the men an opportunity to talk and pose questions to determine their degree of readiness for other family building options.
To ensure trustworthiness of the findings, Lincoln and Guba's (30) concepts of credibility, transferability, dependability and confirmability were applied to the analysis along with the COREQ (31) standards for qualitative health research. Credibility was established through rich descriptions of the themes using participants' words, recruitment until data saturation was met (first interview), prolonged immersion in the data and discussion of the analysis in several stages among the study authors. Details about the research context, the participants and the analytic process were provided so that transferability of the findings could be determined. Although the findings reflect a small group of men's experiences of severe male factor infertility, men with low semen quality may well experience a similar threat to their sense of masculinity. Dependability was obtained through tracking the analytic process and documentation in an audit trail. Confirmability was addressed by including all of the study authors in the analytic process to reduce bias and subjectivity. Although data saturation was not met in the follow-up interview because only half the men agreed to participate, we believe that this emphasizes the emotional nature of the topic of severe male factor infertility, which may have impacted their willingness to participate.
Conclusion
The consequence of severe male factor infertility was a threatened sense of masculinity. Men would prefer to have their own biological children. They avoided thinking about other family building options because they saw this as a chapter they were not ready to consider at an early treatment stage. Fertility specialists and nurses should create a space and give their patients an opportunity to verbalize their concerns and questions related to male factor infertility and the different challenges the couple will face during fertility treatment.
